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Abstract 



PROBLEM TO BE SOLVED: To provide a surface-mounting type device which is a small-sized light 
emitting or light receiving device having no such a portion that is protruded outward from a molded section 
and the light emitting layer of which is not exposed, but molded with a resin, etc. 
SOLUTION: A surface-mounMng type device is provided with an element 2 having an LED light emitting 
layer between a first electrode 4 and a second electrode 5 faced to the first electrode 4 and an insulating 
resin layer 3 which covers the whole side face of the element 2 and the bottom face of the element 2 is 
covered with the first electrode 4 through a p-electrode fomied in the element 2. The top face of the 
element 2 is covered with the second electrode 5 which is connected to the LED light emitting layer 
exposed by removing the substrate of the element 2 and an insulating material layer 6. Light can be taken 
out effectively from the insulating material layer 6, 
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(ST) tS*S>) 

taa) (i6*©ffi3IS®^LEDSB«LED3^^ 

E 2 {CJBfiSL/fcp affi^yvor^ 1 ^§4 JCJ: *) 
aton. *^±ffittLED3R^2CWR^S?rBf^tr 




(2) 

1 

itn^m 1 J ® 1 sgias 1 aeiaisi-ri»2a 

Si. 

[»*«2) »l«ffii^ia5S<!:S*IfiJ-r4m2a 
St. 

*««?rWr43R^i|!rK3{^©ffllffi©^^^jg^i^ 20 

©^ffiiSittsti. fl-3»affi©ifer*5j:i:fB(rgB«istt 
«i8»©-^©iaffl©^r ta 5 4 © i ? *i . 

©isnrfeo. 

St, 30 

ijie»2 sffittBirg23R^«©-aiJj! fett^^a^ j: 
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1 gei8©S3ij?ssia. 

iria»2affi*JiriB«^<g*B^5feLr»HibfcjR^^ 
*j| 1 . M^2 <> 1/ < ttiU^Jie ©«,>rti3&>8B«©ffl 



[iajj?a4] iJiem isfi*ig}iesR?KOiEffifiifcL< 40 

/>-LrSf8t§nr(,»ict*4$ai-r5lll*9l *>6 3 
©(.>-rh*>Ki2©ffi||J^S?a. 

s^nrcs: ct?r!^iriawt«i*>^4©t»r 
. n*gets©siisag»a. 



tfin-^.m 1 75>e> 8 ©(-»-rti*»ieij©ffiiis^siai. 

*s. ci*«M»i-r-5iii^i36>i&8©i»m*>8ett 
©ffii^^^. 

[s95i?^ 1 1 J n^miu^hnmi 1 0 ©t,>rn*^cc 
ieK©ffi^^^*i*-;j, K«}jjg{c J: 0 at>n-ci»4 

[it^i2] JfHaS<!:^lSffiiittSl-rS»2 

«st©ratcife)fe«fi6<> I, < w3^«M8iiia-r*3R^ 
*W-r4ii^6e[!«ii©«jt:^-c*-,r. atcss^r 

43{^«©±{c^tSfife «> K «57t«t6*«»-r i 
««:*r ©a»©»ife5R^«:}gfi5t -^XM- 

«^=^B5CCffiaffi<!:4i«a«i3|a;jl 

Persia i/fc*^«ii«:s?«r i»2 

»2 «i«r jg)isrixa©a{cii©ffiaK:r -J ivN- % 
^JKrsigi. *w-rsffiiii^«a©s?js:^a. 
iwm 1 3 J 1582^2 as^jKfiS-riigtt. sra 
■>iM-©*:psfi;&i^^i,-ciia3-&fci6?ta86«> u 
< «^asi4is»-r *««*wr.5jR^«ffi©-3ij(c 
» 2 as*j^/st iini . -e©<i!!©jR^^^M©sit»cc 

[S9*514J »lSffiil^iaS<!:*t|Sl-r-5IB2 

*«ri-SiB^8ss5a©is!jg^-c*-5r. ^lais©* 

©a»©}H4jR:f Kjg^t !tr> xy^-;i&^f ^ 
ipi . ^iFaffitcifr 1 «s£ tt hmwRimmifit tx 



Igi. 

1 5 ] nn^m 2*>6i9«9 1 4©(,>rh*> 

[0001] 

gi5«:^«a©-«©asisi{cii«-r i c i «c j: o mi» 20 

[0002] 

ii»®LED»BA»r) 12 0*i5^(k? 
*i-ct,»4. |g»t4S«l 2 1 ©t>*a5«:tttf*?L^ 1 2 

1 2 2. 1 2 3ifi<p^s6ipip,mmtvm&^ 

am LED«^^^,7'i«;-r) 1 io*isaRitjsa 
{cawe)n-tn«ffiiiti*?Laj 1 2 7 *ra-ri «>©<«: 

S^i^cEa^-^iJ-^ 1 2 3 

txX^$tlXK^i. LEDJR^^^T'l lOiffifca 

wen/tpsfii 1 8ttE«''<f->i 2 2i9-r■^'- 
l24lcJ:^)^^f>7=^>^^««3tlr*J0. iMiHiSlg 

I 2 l«CttE«/<ir->i 22. 1 2 3*«i8»^6h/cP9 
IIJii©35tasm 2 8. 12 64B^U-CLE DJR^-9^.^y 40 

II 0^ra5J:^{C3fcttt^MJ!g^ti•J:0^c4*-;^FgI 
1 2 5*JJgfiS?*i. diJ^OiillS^L E Digs 1 2 0 

[000 3] CC-Cfflt>rt,»iLEDjR^^l lOiLT 

*>6^tS^3feJi*^f.T5G a A 1 A s 3SieS*^l,»fc« 
5fe^-/:|--K*^*i^fflSnru*. LEDfR^l I 0 
ttnSSGaAsSfil 1 1 ©±tCnSGa As>'<-..7t 
«1 1 2?::n^tr^i6JBl 1 3. p§BGaAs.3>5»i» 
h« 1 1 4 €:«fflfi)ifia{C J: 0 G a A s Sfi© 50 
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4 

XS^ffiCCnSftS 1 1 5*1, 3>{ri> hJ| i i 4Jt® 

©-ssKps^ffii 1 6*iaw6nri>i. 

ai 1 3ttp-ng^*JB^^.tO-C. C©«^rttn 
SGaA I As^7:» Kll 1 3a. GaA I AsrStt 
«1 13b. pSGaA lAsi'^v Km 13c©3 

1 Oii/ri>4. 
[0004] 

•)if£ai**«^^,7'i io*5s*3nri,>i,s£3fe©iiii« 

l!8a 1 2 0{C*jt,»-C«*-;l, K651 2 5 4««^ilB 

WfimttiOb. «itti4««©il|»Jii{C3lfflSSl 2 8 
12 6*aw<tlt*i«<t6Jl*»-5fc. Sfc. LED«i 
©±iiIK:tt7^1'-l 2 4*J??iiri. -e©fcJi>. 

*>oA:. Witt. «*K:JtFJR3nri>iC©a©tBII« 
SLED«atC*5C»-C«/hU'<;l,©<>©-ct,Q. 3 mm 
xo. 3mmX0. SmmSKOLEDJR^ 1 1 04ffl 
l»TSSLs=l. 6mm. iBWs = 0. Smm. 
Hs = 0. 7mmga©ffl|^^LEDKa49*©*« 

J: »)/h)B©ffi^f5SL E D4»i/c»©^a<!: Ur^ffl 
WA«CJ:*!^ra¥9 - 4 5 9 6 4^*itise3*ir(,»4. 
*>**JfeSllMI«CEtt©tl«(cJ:ti«. HI 3. Hi 4 

^TT^uci. ^ cc 2 fe®«ffi« 13 1. 13 1 wxmm 

B3©fcr 7 ^*«orE3IFiJor(,»4aa©L E DJR^^f^ 
^1 1 0©nS«ffi*jJ:OfpM«ffil 1 5, 1 1 8*-e 

13 1. 13 1 i«^r*j: ^tcL-cm 

i!8iai«c»!§«flii 3 2*&\sft$H±. /s^a 
«:»«r*LEDjR^^5.j^i loiaccrm :»«-r 

SCi-ca 1 4{CKffi^3aia*7Sl/fcJ:5J6c/|^©ffi|| 
^LED^ai 3 0«r»iC<t*J««Snri>5. 
[000 5] L*>0;s*«6. c©»w«:*ji>r«-*f© 
Wi«i 3 1 i i/rsiffl«K:tt;Faw«6m«:«(,>«tw 

n«^c?,-r. «/cpn«^ifilSil5?r5;5ri$tt>6t*> 

, ife*iR *) fflif t, > /tfeitasroa i/5a(**ssi » i I o iBia 
3 6«c*fc. *©ias:^naiUTa»©LE 
Ds^-?^ 7 5-1 1 0 % 1 flrovffis 1 3 1 

IS© f 7 <> o TEfij-r i iio«ji«cig^iQ6r 

i!l2«S** 4Hff*» ^ . C ©*tt4|ijfflplt84 LED* 
^F«L E Xi%=f-^v 1 1 0 *^ ? 7'#(4r-'^> K !/ > 
i^jfeJii9**ff-r5«>©iL«cWh»<e6r. LED 
3R?-?^7^1 1 0«iSrv>al|J8ttSfii 1 \ it%^x\.^ti 
W^l«5c 6«c*> o fc. K«C3iaRiRtt©S1g4ffli,>fcL E 
D^^^^vT-l 10©Ja^CCttSfii 10ffl«Cl63fet/fc 

( 0 0 0 6 J cr. ^^Wttt-JU KSBO: 0 (,i»Hi|{c 



5 

[0007] 

stti c i ^^ < mmisjmm^t c/c^ :» ^^^-^ > 
*i6»-r «iBejR?-i tr L E d jr^ ^fflt^fcig^^w 

fc. LED«T-2(Disai(iHaiisvejj!§a3C!>6aiffi!|ja 
iiD«L E D^^2 ia^jcSjtt^n^fe* 1 «fi4 «c j: 

0. ±ffiffllSgaittLED3J^^2tG«^e5{cSiBl3ti/cS 
2Sa54tfJ:Cftt»<4t^f4Ji6K:j:r)afcnr*j»). c 

tucj: OLE D*^ 2 ©?|.s©±r*5»a$ nfcwfi© 
is^^i^Tfe^a 1 i $ h L E Dfli^msfmmf^^ m 

4 <t ±ffi©if 2 «fii 5 tcflarr « 4 rtajjct^ jt $ tx/t l 

[0008] c©s^issiKfe«ai {coi»ria2-0 
7 i^mLxmm.mmicimT^. com i ©iwsw 

2 iLTGa A 1 A slK^Ji2 2*Wr 
iLED*^2*m>A:«^*«{cittiMrS. nSGa 
A s3f©¥iift^x/%-*>e.^c€.^3R^a«2 0©a 
ffi±{caiafiJtgateJ:0nS^<^>7T-ji2 1. 
2 2, PSS3>dr{'h«2 3*«|y«a^5. i/c. p 
SiiVird; ha23©J;{CBa«<!:;t-5 v^aly^^ 
>©Kn* p «ffi2 4 ?:-€-ti^nS«2 0 ©««^S{c 
M^ti. ^t*J^?fcJB224l/rng2Ga A 1 Asi'7 
GaAlAsrgttJl. pS»Ga A 1 A s 4^7 v 

©p-n8^«jS*>|iJ«r*4. i/c. cc*-c©zs 
ttii*D©LEDjR?«jSiai^--C*0. LEDJR^ 
2©fl|jgttC©0f{CI8Jt3tlSfc©T«Ji<. 
«©LED4ffl(,>*Ci*l-C#*. C©a>l«»ji2 1. 
2 2. 2 3. ZAim^Ofyy-iCXf^mS-itclticy 

mmicmx^ h y i;xm i e omi- 2 Ti^sw-r* 

•?xy%-9?:Jg^Lfc. C©J:^{COrH2{Cjj^-rj:'5 
1 tt©l67lc«^«2 0O±(ca»©L E D^Tfe^^ 
2©?lJ2 b i>i^i^mi•>XJ^- 9 fc. 

(0 00 9] nt*j. 4^U|?{C*JV>-C»76jR^ittIga : 
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6 

ffiia(Cji«1-«CiK:J:»)l6it«t6*l6a-r4«J^. J: 

i2©^iBS«:*ii>rtt^ifeii2 2(ctB^-rs««i.e 

©*5feafi84*»'r 5 5 il-C'iJS^c n v 7 t -® 2 
1. PS3>f i'FS2 3«i'*^tftta4l,»(,>. 

Kaitt^^^rrtSBtcwrsi^tc. a»^-«cjea-r 

*^*Jj:CfS3e^4tt. lfe*JRTteJ:Cf|S5ia^ai|^ 

( 0 0 1 0 ] klr>-CpS*- 5 :r i>«fi2 4©J:{cL E 
m^^2<DS¥'l2 hi>L< tt«a©?>J2 b. 2 b- 
• •.«:»i£;i,ft:A*3©3ia«2 7*RS-r53|fl5fii 
©IB|{C|8II«2 8 «*»Ta 3 (CtSL/c J: ^ tC L E D«5fe 
«^ ©II 1 mSBJ^ffl 7 -C** p «a 2 4 3liftC9«tt 

L E D^jltS^^ 2 ©S J»J 2 b iai©j|| 2 5 ©Sf^t^tc 

a*>«ci>t©i3nri>*c4*»sriLi>. ^tcmnm. 

2 7*l'>x/>-9©SI2 5©±r*^±«c»S-r4 1 tJ( 

©««©«>©«: tfci-Tii. m^^m-imssmx 

1001 l]*c-C. a? (a) CCirO/tJr^KLED 
»it«^©«5>l2 b«CC3tCri-*^3f 3©aSi<Dai«fi 

*i»2 5 {c^fis-r* f ^-ciaKi2 8 rK»t/t 

J 0. 07 (b) iC7ftLtcJ:'>K.mi<DLEDmim^^l 
2 b »«:*fi6-ri:^af 3©^««*Stt{CHirStr -y 
rm2 8f:St»XS»L1t*), H7 (c) {CmLfeJ:^ 
^cv h •;4'X«©»2 5©35[||8j5{cm^*i3ng|J2 8 
*R8K4 1, rawfc 1 tS( fc L < «a»tt©3l«« 2 7 * 
ffll,»«Ci*J-Ct4. 3l««2 7tt5&iStfciB|| 

coo 12]i^l,>T. »5S2 7*K0o(:f/cC©'?x 
''>-S«2 0©jJI2 5Sc;tfc«ia»2 8 J:Ox#+i/ 
l«re*D|ft»t4«ag2 9*aAtr. SII3tjR^2©j|| 
ffl«c*i« 2 5 ©^recia 4 (CTpLjt J: 5 (commas 
2 9*gt«3h5.t^«:t. ch^affcTici-cm 

vhur. ii2 5Sc;*yc«rEll®2 8J:f)»S14«})!|2 
9«:ttlEaALrmj:l>. -&©»S<t3l*/'c. C<0^'i 

. K:.l/ri8»tt^j!i2 Qmmz 7 i«ari«JBr« 

itSh. */cLED«^2ij||««2 7<>3|«ttS«JH 



2 6«:j:ofta$^Tci»s©-c. mm 7 micm 
C 0 0 1 3 ] iiaig2 7 i o-c?L©aw6nri»JSi» 1 

i^mt or *>?>ifetti4»j}| 2 9 imxti i I* 0 

tM^S.mhi hOiCtji OLE D^R^■ttj^3fe<!!>?^8|J 

aSOmr*S3|«S2 74ffll>5^ti'<!:riC i-CB 
{0014] «l»TlfeJ6jR^«2 0 *KtirSI^;& 2 

^rs. iaK«^ig2 ooi^^ttx y fi^if^s 

tt***^S«{cG a A s mmm or i> 5©r«M 

irB^fcCaAsSS^BtSr^fc. CO|». »2 5 
®rta5tt«J)igH3 (C J: Oatonruio-CL E D*^ 2 
<D«lii2 a*Jx , 9^>i^3ii-r*56)i^J^ftSH*5c i 
mi.*. K^-<»SC«CJ:»)X9^>i<;fetf'51i^ 
«ctt>;Tf7^v7'>f:j->x-y9^>i/ (RI E) ^aetcj: 
Oia3t^X/;^<c4'4ffifl|t,-Cx:,^>i/f *Ci*J-Ct 3C 

*&. w»«:J:ox^,9i>yi^f9W^^ctt^/'-^i» 

»«C3|s:|8iW{c*Jl»r«3iafi2 745tS«Cte0^ 

to#fc•Jxy^-94ffi^»r^,>4©r. i%5fea*fiSfi3H* 
s. W»ix9?>i<©jR:fir«ia6Lri»*r4 

<>©ii/-cim>. 

( 0 0 1 5 ] *lurH5(C,T^0fcJ:5(C|fc}fejR-f S«2 
04»4O-CBt«3^fc||2aSll|gili8. "r^fc^L 
ED*-f 2©Sffl0ft:nS^<97T-jS2 I. J^yVr 

-faoy^xifimshm^mt^mzz. ©ass 
L E Dm^mm^tihtd&mmm 3 ©Office n 
sg?:ll^a4»2^i«5*at^c-'^•4l->(c^B^d{•ri. 

:ft(*W«:ttA u.m©^JS^(B«ii©Sg 2 5 *Bffi 0 so 
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fc»2aeisj}aiB8©^ii{cijE^L. -e©±{cui;;^> 

3 0*^^5U LED«^2©-ajaiiSc;|g«tt|a||g 
)i3©-Si5affi{Cl^2 IIS5*ig|5J: 5^cgf)gyN-3,_> 
?:J^«l//ct«{C. i*'Ui'©fiaJ4x9?->if^{crx 

7 > i'f 4 c 4 ra 5 © j; 5 )5t X/ w 9 i L fc. 

[00 1 6] ^©fi, »2mffi5^aWcSi5»;tRl»ft: 
»2Sffi(liaiB8<C|g«t4Wfi®6*J^gtL/t. 
Wf4JB6ttSi02^ti'©KftH?:JgfiSUc9. |git|H$ 

7iyB2 2^:Wr-5fc©-C*5©-c. iaffl±T*rfiJ{cttJW 
S*iiit©a^*iBffi«l:*l«l(CfltW3hij6j: 0 feai< 
^C5. SfoT. I6»tttt«)i6©®>t»j{cat^6hfcp 
9S2 4RUmfm3 *e&«i-©53i$©si»|feg^ 
tm«cJ:»jJB«o. «»tttm»64iEi2ji*©»(,>a 
7fettt**if{CJ:0JggSLr(,>*. cn«:<fc*)LEDJR^2 
©^3fe)B 2 2 J: ») ? ni36*J«atttt«JH 6 m<D 
mvimmtl, <8«ttW«Ji6©S|J»*»%©;i>^8|5 

KSM*^ «>©<«: )6c o^fajjfeiR *) m i,ja*©i^±*ia 

!0 -3TC>5. 

1 0 0 1 7 ] 1 -Ctt»2«S5©±{CUi;x h 

3 o*^?&?ntej; *©tt«riff 2«fifiiiMaD8 fcits? 

h 3 0 *R{c«»tttt^/B6 y h 

*7trff5CitCJ:»)»2flSfi5*«ffl3ttr. HSJC 
yr>tJ:^Kc«t&inxui>. »2«fi4Jg«t»|jifcu 

^«:». ■e©a«CX:,f^>j^^;j<.;y,»yxg*tf9 

fee J: 0 »2 «ffi«im) H 6 tcniri: 'i imm. 
10 0 18] mnm 3 i o^ctt. x,-i<+jx3s«ii. ;ji »; 

3mcxf.:^iymmm<Dmmssp, s i o. s 

i 02. TiO. Ti02. ZnO. CaO. CeO. Z 
rO. A 1 203iSi'©«{t!g,. CaF. MgF2J5c4-© 

to 0 1 9 ] «f*K:SLED«^-2©iai{C3g«Snri» 
a 1 tCTi^l/fc J: ^ (C L E D SR^ 2 ©Uni 2 a ©±t{Cfif 

flsa3*5jg«?n; HffiTi!!«c*j«,>rttKKs©s^i 

^ci»lSfi41-<ct5^il|^«2 7*iLED5R^2©p ' 

mm 2 4 t^sttssa 2 e 4:^ or $ i 4 1 

«C«JJ|JB3©iSiB3ai^^r4fc©43ti. HSLhlll 



9 

t0020J Sfc. *S?g{Ctelirtt3f lSfi4/£LE 

l/fctOil/TfeO. ^2Sffi5^:LEDJR^-2«CiE« 
Ji^fiSL/fc«>©iL/ri»4*J. »2Sfi5 4>LED«^{C 
^mrnfH Vtcn MZmi^ t/T L /cSffi i r 4 C i 

*isi± 3 #yt« jg© j» 2 ma i -r 5 c i -c * 

[ 0 0 2 1 ) a!K:» 1 «a 4 * L E DJR^- 2 «CitSBB<a 

^W©G a A s ^ifeJR^ »fi 2 0 L E DSR^- 

2 ©*&&* H 3 (C^T Ute J: 5 tjim^iS. 2 7 ♦) 
WWA:fc©-Ctt/dr<. ia3«:tol»rai««2 7*jJ:oc^ 

at4««a26*i«<. mi^mttj:ip§it-ivif 

«ffi2 4 «:«fiSt/c©*©tt»-C»2 5 (C^JIiJi 3 ^St 20 
WSfe©it#i«J:i». (ib. c©i!){cLfci8^«:» 
«fll3E«Ig{ctelir;l-- 5 V i'««2 4SH«C|i||tt 
««i2 9*5@0ii*S<J&:*Ci*5:*;Jtf,hiO-C. fg 

[0 02 2] LED3R-?^2(Cii«fl|ffi4}|5j5W4 
*Ci-C. Si024f©jaia»tltttt*^JJ16«:SB8l, 30 

faSi-Tii. LEDSR^tt:©ffit?ifl[*ifi<4»). 
LEDIS5fe*^©Vf (JlttrfiJ«E) ^fiTTiCi* 
•CtS. Sfo-C. LEDS5^iiI«8«W 
5 y fSSttl^if 4 C H,>©-C. L E DjR^- 

[0 0 2 3 ] :^(C. »«tt*WS<tC>«j63R^«*ffl 
(.>fcl!B^©*t*fl«0|»)B!ai{COOTSi?8-r-5. 

'(Tmoiiicmitiivoi^mt^mt* ( i nxA 

lyGal-x-yN. Ogx. Ogy! x + y^l) 

**{*ttLED. U-!f-a^-f*-F^©|65eg5^fcu 
<tt«M¥7-28 8 334-9tCSett3h-CI,>SJ:^tt . 
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4 0©f«r**. «t»^<DD-7 r -/7SS4 1 ©±{CM 
OCVD&«CJ:»)GaA 1 N>'<7 7t-®4 2^fijg3 
I*. 5l*ISt>rnSJGaNa4 3. 4 4 ^feil^flsj 
{CfiSSl/riiS. iej1^4 4 i l/T C©0|'C»J5^y;U's 
7-ot9mi:fS&mtc. ttj:t>^, nSGaNJB43{c 
?l#«ll>-CnSGaA 1 Ni'^:^ Ka44a, Si^K 
-P'l/tel nGaNrfSftJB4 4b. Mgl: h--:fbtcp 
MG&Al F)S4 4c*«X^$tfrt>5. 

^C*J. PSGaA I Nf ^^ K)B4 4 c«-e©«sacc 

4 5 0 ^^^©aar 7--jbfc t < tts^-ia^jsw-r 

i^i^iCJ:*) pmt-Srici.imbtxXi.^6. ^Vy^ 
78184 1 «lftiS14t9>;l«CS1S©«i|{caffi«r»ifri!| 
ji4i4Ci*ir*&l,». -ec-C. ngSGaN)i43:6 

am < 4 4 ©X ? tT ■J i^itca 

lBffl{CAu^©nS«e4 6S:aw. itc. mMAA 
©±ffi©^ffiCCA u . N i ifflUfloSK m^btc^ 
a3fett«S4 5 a i^©— »±{CJ&)iSl,fc;j<>f=y > 

Kafi4 5 b J: 0 «c 4 p 4 5 ^JgfiS Or 
:'T'<7S«©0-ffiflJ«:iEft«ffi*JgfiXUri»4. «c 
*J. S*SR^Jft^{Cia:«3£H4 4©Rto»)tcS i K- 
:^©nSGaNd»9:> KB. Si K-:r©nfi I nO.05 
Gao.95NB. Msr K-:?'©pSGaNa^>'■{7 7T- 
B©±;c«y^fiJlfil,fcSb^yB<ci-^r<^tf J:i,>c iJWfti 
^nri>-5 (1tSH«7-2 88 3 34^) . 
[0024] 5yS0<2 

-fT««4 l©±«ca<tX/y'?A.m^i|ii|» ( 1 n 
xA 1 yGa 1 -x-yN. Ogx. OSy. x + y^ 
1) J:0«c*«*fiSgCA:SMi«ii©jR^;&fflufcii^ 
«co(,»r«jiI8JH(c|8Wf5. ig8©se*©S^fcx/y 
'>Am^«»*3l(*3R^iH«tC-9-7 r-<7S«4 1 © 

s.j^-Q^mmfi>, :ft(*a«j«c»if7r-<7Stg4 1© 

±«CMOCVDaS{CJ:0''<rr7r-«42. nJi43. 
^5t«4 4 *«;?i8IBfi5S3ttTt>i. «5feJi4 4 i 0 
•Cjaa 8 ©L E DSIT^^iHeiJC n SG a NJB 4 3 {C?|# 
^UtnSGaA 1 Ni'^v KB. Si^K^^-tfel 
nGaNfill4B44b. Mr* F-:/UcpaGaA 1 
40 Ni'^? KB44c4fi)ES3tt/c{>©^igfl|t/'c. CC 
«r©IS«ia8«:7nl,A:fi£*©LE D3R^4ffl6Stt> 
C©•?xy^-9©^a^ffl(cAli -N i*6> 
'j: 5 p Saffi4 5 ^ 2 0 0 0 > ^/X h a - A©/?*-c 

«:rSiMbfc0ffi«:fijffli/rift?i9;r5fc©iL. -ecis 

«:gfbX/';>>A«LED«^-4 04LED3R^^2il, . 
X: ^Vr^rm'RA 1. ^^fflB«|jg4 2. 4 3. 4 

4. PSSffi4 5©-eti-en4#i3fe5R^ig2 0. 
SBfliisaj. 2 2. 2 3. vmismz A tbX^mi 

50 tf^. 



(7) 



[ 0 0 2 5 ] i|i«Lfc-?x/>-9©J:«:9fJtA3r->© 

1. 22. 23 (/<v7T-)i42. n®43, IfeJtJB 
44) *Pa«ffiig-^<ar->i^fij:5(Cx,?^> 

'>-9<bl,/c. CcDid. jjie^l. 2miniO. tit 
LED^^©^S*iO. 4mnixo. 4mmi44J:'> lo 

tmm>^micxmi i . z mm<o\tA.tdmmm<o 

«««2 7 «A g-t-;^ h 2 6 *:rH,-C p g2«S2 4 
tt«fl§2 9 ?:ttAS{l:3-&rae©x.-J<+*/<«|ijg3^ 

♦ffii-ri t>©(D^0i 1 ^c-^l,>rs^Mtfcla4©■>x/^ 

-i0«©«teRO')x/%-9^jgj5JEl,fc. tSurtttttt 
2 0 (•t»-7r-^7S«4 1 ) <D|»4{CW^Jxy^-9©•!^ 20 

7 T ^rmm^y t>i'sa!(cio parse ^(cj: 
c 0 0 2 6 ] wmj:*)ntiis^km2nmmm8 v 

** nSG a NJB^ffitC*- 5 :» d'fflaffii t-C T i - 
.«CLEDST2 (afk;</.;.jA3RLED5R^40) sex 

x^+i'SjfliJi 3©»2affliuaiB3 b©-a54jsur 

fi«ffi*x,9^>4fOrKta3i*/c«IO©»2a 

ejBJiSbA:. 4*,. ||2J8g5,jSi02«-±ii{cigJiS 
l/;fc«K:||2Sg5J:(?)S i 024x:rf^>^^ote 
0. Si02«LED«^2 (mitifJ-^AmLEDm 
^4 0) ©»ffl3tffcaii^iffi{C»«b;fe«{cgfSA4» 

10 02 7] Am:f}yh^^>3liCiQ-yxmLX 
B 1 fcjj^ l/fcJ: !>tciiil^L E ms 1 4S/c. 

■V'f::^y't^'()lf}yii--<omt^aLXO. 2mm©fc 

1(1. 2mm-0. 2min)/2 + 0. 4mm + 

(1. 2mm-0. 2mm)/'2) X ( (1. 2mm- 
0. 2mm) /2 + 0. 4mm+ (1. 2mm-0. 2 
inm)/2]=i. 4mmxi. 4mm-C. JS*55lSl© 
3mm©iig|«SLED»a(l*J»%ti 

«:tSgi©tt$4iaaifMLTH7KLrt»-5. $fciSII« 
SL E D«a©^ttcn{CliBS$ni t©T«)i < 

«*jj:i:;*-^4r-©^j^. mummm. »w© 
'?*^ci-;£jffiii»R-r«ci-cj:»)/ha©t©4-rsc so 
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1 0 0 2 8 ] c«^«2 KJ: »)»-Stiteiii^SL E 

D»ig 1 ttsi^{c^i^/cv +>i*wrs^ i iifi4 ^ 

Wt. ^aiSfi4©«jlU85±a5{cttSft;!/y'i;A^L 

ED«^*i(ftaL. -ftiw^^iaatajtcttLED 
^mmmiim'iji ^ «c ee©x.-j«+ j/tjjnw 3 
^snroi. aft;«/';'>A»LEDjR^«iiiag4 

mstixii'). mttf'jKf^mmmimmAt 

l/T»aj3-tffcLE D3}^^^2©nS!Ji4 3©«ig<!:8})JS 

»3©»2affifl8aH3 b«>-ai*a5ir2«ffi5*siB 
^SaLEDKUl ©PSaJtcjgiSStl. »02«S5«s 
iB«3t^A:SI^^J^:|^< nS!«4 3Ramfi§mm29S«i 

«S tlX. a 1 (C^b fcHiSW 1 ©BBI^SL E OI^S 
ira-©J^a*WriiBj|«SL E Di?B*i»6rc> 
a<k;V';->AJK^6jfe«4 2. 4 3. 4 4©f^ 

[ 0 0 2 9 1 Ui5©aS||S?SL E D»a 1 KteUTttL 

EDjRT2«:Ti8*i,/fc3e©^%. m29smicm 

Shfcjitofkeps i 02ie»ttfi»8*^i,rit«^ 
Sl»cJiWSn5fc©i<t*. Sfc. IWiij^rSHCttJH^n 

A:*ttae<«JI§»3 «:J:0S«L. SS|MC|oj*>,fc3fett 
llfl«a4{cjt»)Sa*3*a5t©i3ti. 9r2«fttci4 

«i/fc*«,»«a{cj:»)s«jnsfc©i snri>*© 

■C. UES i G2lft||t1iW«64«)|jitA:8|J»W^{c|Si 
*-:>Ttt«Lfc56fc«i|li LTS i 02l&ttm)i6{: 

:^i/rsa«3*i4fc©i«c*). ^<mmaCiS)mjm 
*©ii3t«^4m»fci6*|iaK:tk-trtte{ciS< >io 
^ ae*©is^i^LED«^^ttHi 2«:^Lfc 

<t ^ «IS3fe«^ 4|ft«f4««©±{cEiBt 
K91 2 5*JgfiEr5<>©-C*-,A:fc». AmttiC 
6ifimmxhr,fc tit, HI 4©J:^><tfl|jgi-rti« 
/J^S©ii^^LED«^ir4Cifcr*«*^. c© 
W^tCttL E D«^©feo ifc36ji«!asa<o«i>|fctJ8 

*>*4iBia«>&< /^s^t^^^S5^feffi^) HiL3a*©jR:)?4 

[ 0 0 3 0 J *«i«©ii||^L E DKa 1 ttL E DJR 

■C. JB^SiL E D«B**tt-Cilil|^L E D^K 
a<i:l/TftJffliriCi*i-c?5©*r<t<. :«:gBlii$^ 

L E D«a?:*/c*>fc L E D«i^^ 7 p'© J: 5 (ca-, r 
LED,7>7'«:J&«-riC<!:<»T*4. a9ttUgaLfc 

sitii>j':jAmit^m»^mi.^xmucmmai 
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L E D^m 1 im\.>fc L E D5 > rfio-mtTiir, y - 

U- A 5 1 <D±{Cffi^^L E D^a 1 1 SIS 

5 2i«7-f.V-5 4{crsJ<>f'.Y>i/'«^l.. ctli 

y'SOtLXl^i. itc. ia9«:^LfcLED7>7"5 
OJClEe)^; 01 2(C^l//caffill«SLED«iBl 2 

{c*j(,>rLED3R^-i iomt>>)(cmLkmm 

1. 2©aiSKSLED«iai«:mc>T. 
123i»lSffi4*ESM:Sr->l 22<!:»2afit: 

^Kia«:*ji>r«M 1 . ^2 «ffi*i5»*isi-j--5E{c»c:f 
e>nTI,>S®r. ^fliShrniGaAl AsifiLED 
«^ iS-©»S:^raccj: I) L E 07 ^T'ft i'*f^fitt? 

*©GaA 1 AsS^t<t'©LED^^^9-/+-;J<>5' 

[ 0 0 3 1 ] */c. mmnML E Difejt«a i ©^gjtc 

«tBTS» 1 «li4 *» iCF* fc<i»2 «S 5 (OmiCU 

Mcmtt^mmiSML e ou^eRa i ^Kwws^fspa 
<ommmmimi.^i3:<xhmmisms^xmri>c 

C 0 0 3 2 ) nicmSiUftmmSifDi9^Kis\.>XitL 
E D«^2 1 «ffi4 icD««*L E DiR^iftCJB 

mi.^momo'pii^^miRticiifix^imvsi 

A»«^©nS*-5 yd'«fitt6«. Al. Cr. T 
i. In. Cu. Zn, Ag. Sn. fcl,<ttc*l6© 
S^*i-^:fflli5C4*it?t. pSaffi«:P>«Au, 40 
Pt. Ag. Ni. Pd. Rh. fcl/<Bcn<E)©S^ 

ma^mvffi, ?t--iv{;w&i-ftvxmiicm 

1 Sffi<Dt*»4i bX\tC u «. A 1 SAj: t'C!)^«t i, 
C6 03 3)*JgW3 

5t©^«fi| 1 -Ctt^ 2 Sg 5 *s L E D 2 ©fiSflpJr 
t<ttl65feJi2 2©na!«||ffiie«««r4fc©iU so 
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•ci»**i. »att4wrs^jR^sfi2otfflufci8 

^(Ctt0 1 1 -CS^l/fcj: 5«c|6*«^»St©8ii{c»2 

ifinmUn^fi&iCG a A sS«2 0 < tttG 

aAsS«2 0*-WBS56LAj:i,»t©/j:i'iL/. f6tt8J 

i£Ucm9^m>xmimtictvm i o tc^^t 

10 a 1 0OiE^»SLEDila6 0{Cijl>-c«mJi3*5 

^2 «ffi5 *-c«-r s «>©rw« < »7fe^^s« 2 0 * 
"c^a^ftfigasi^h. «*3R^s«2o©«ffi©^ 
ffi«cii2affi5*jBfiXi/rc>i«H(*5^i,ri»s. 

( 0 0 3 4 J C C-Cfflt,>4L E DSR^^i OTIS»0| 1 r 
SiWUcGaA sS«2 0©±«:Ga A 1 A sJft^k^ 
*«(*l636H2 2*»Wfet©tL;tei8^«C»GaA 1 
A s 2 2 iCX^j/tUfcm^mG a A s Sfi2 0 
«C-CKiR3n, ««2 0*/M,-C?f»JCtt«3n<tl>c 
t«:4S. -tcr. mKLED3Ri^2*J»5t)B2 2*» 
0 e>©3fe4ajari3l«14S«2 0©±(C)j)Efi$^ft:fc© 
■C*«J:^«c^. M^miCimmzZifiG&PxH 
3e«iFS«2 0 fcG a Piea-C*5ik ^ !5c^;tBtt. 
«5K«^«2 0 tCTRiRSn* C i fciCc 
«->. fC-C. HI 0©E||$5SLEDila6 0{C*Jl>r 
ttG a PS«2 0 ^iiyBKiittWifettGaP 
^ii&iitii><OtitlXK^i. Iir2«fi5tt 
Au35©affiW»4*l«J5 0 0:t>4^X hn-A©fltSr 

miSiLxi&imommt vxi^i. 

[ 0 0 3 8 J *S«t«3 -CttJR^tiE 0 
) b<tl,»©-C5fe(Ci»?gi,/!:|||tggi. 2gett©tB^J:0« 

3S*fB«s{t-c*ife©©. i85fejRi^fi2o*5atehr 

OJQ:l>©-Ci^aK:«? hi c i ccO: S5^{t*i|ltt« i . 
2©JS^J: »)fc4CSl>*j-e<i*i*4. ^©ai^jcttjfe 
©*i60i|-CSi?ll/A:iii|^L E DRa 1 ©J: ■!) (C Lte 
0. aiE^^LED«a6 0*ffl(,>Tia9{Cn«L/fcL 
ED7>:/50t>iai 2«:7rl,A:lBligBLED*ai4 
tictv. J:»)-JB?^ai©j||tStt*J|^±3■tfici 

[00371 LED«^il.-CA IGa I n psR^k^ 

©ngS*4(,>ttpS©K-f>i^*sjiK. i^KAifi 
att***< LfcpSA 1 Ga I n P/fb^-?>. pSS 

pSaifflfllL/. pil±©-S5K:pSafi<&jgfi)ELTp 
i!«ff©flll]&© pSa|^ffi*>536«:H ij tflt- »e«JJi jR 
^{Cfct^r. pMSffiJ:»3aAUfcS«*JC*i6©<k^ 

«»®«-c0;*J6r(cps^ffi©aT«cs«*i35«i,. St 
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[0038] nt*}. l!riai//c||»JgSS{Cfel,»-CttjRiF 1 
or n ?a© fc©T»^t < p S<D3R^«« 
[00391 «±©*JtJB»tt«l«Mt^««(,»fcl636 

l/TWfflE L t L < «W« L E D iHH^nsllTfejR^ 
(«aW«IELi«,>^. ) 4ffll>SCifcr**. WIS 

EL©s*t»«»i»ff. mm. nsmrnxmstitc 
flifixr**). waiEL«-?-«^<©J8^. aittt©s« 

ffi<!:i65e«©nii«ciE?Lift35ffl4Kt:r/c»). mmtmrn 
©iaitca^aA»*»tt/co. Ktffii«ji6B©ra*fctt 

«^-aEAJi «:«7lyB i ©fflfcS^JB^Stt /c 0 f 

*i* i. «ife)itta« 1 a4» t < jiafa©w««5Ktt^j 
SEAtmi ©si&i»i-rsiii^fe *i. 

[ 0 0 4 0 ] 0 HC^LfcSlifiW 1 ©iSISSSIfcJ^Si 
1 «C*jl»r LE 2©«fcO«:W«IE L*ffll,»SiS 

^tCOt^rCa A 1 A s*LED3R^2*jj^-rB2){p<& 

la6^r#^{cH-<^)^?#^:ffi^,>r^tt?8■ri. S9!:</7X 

«if©|fc56««|«2 0©±{Cnj82 1. |i7tB22© 
f^Otc 1 TO/j:i'©ft»RI»©;*:*(,» (4 e VfiU:© 
fc©*5»*UOPB«2 1. WaEL^7te2 2«-fl|« 
<£i-©:^^(Cj:OJg<i)tU pil2 3*»i:C;pa:i--5 
i'««2 4©«*>»)(CM«. L i ia:i'©ttWf»©/h3' 
!-> (4eV«T©*>©*s»*l/l») ttffi2 3. 24*21 

«^ti'©:*rffi{cj:»)ji5iiSb^ci6iia{^«2 oiJiii 

5^-f1r*>K*-/;l.*,*-tti'4m>TSl25* 
J^JS-r*. W««UiaUfclliSJgSS4|5Itt©#JB{cj:0 

si«a4. mms. »2sffi5<t<!f*je«r*ci 

flIE L«^-©«g»iC©BS/l6*)l/ttffi<D«fijE{c|H 

[004 1 ] W«E LSR^W. ^^©SffltCga-rSH 
©Wa*«*iCi*J»ii5nri>i*J. :«i*9!{c*jl»-c 
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sffi. si^2ss©s:^^:waELa^^{cac:f/cfBg^>t 

L E D 7 > ^ 5 0 -f^a 1 2 © J: ^ci^ 3fe«a i r -5 c i 
r-H^a i ©igwtt*ifii±3 5 c i *j Bjiiti 0 

(0042) ^m^^mom<r>M»9it uxit-<>v 
+^ i; > t < »-e©853i(*©^iHig(*. ;K «; r u> 

-hnaft7;i.;j-i,y>R3|(*. r>h91'yyyjr> 

[0043] &Lkmm9iicrQr>x:^mimiyiciif, 
*iswttc h6cc$flH$ti5fc©r{i^t < . m^um 

4*i©«fi»c^*4i;-5«iF-K:fci>r. SiBSfl^H 
fet l/< »»!£«S©*?:««-rittH©fc©A urtt 

«it©*ett4isi±$if/cD. s{cie»tttt«4)it«FS 

j«S©5t«rRiR-r4ttH©<>©<k bX. 3fa©afi«© 
5fe©*«rfiS!«. S3fe-rS«>©ALft;»). JilSltt4K»i 

xi^o^mmmtcj: o «aT « «>©i u ^ o ^ 5 nt a-©^ 
H. em^. *^«^^± «> 0 < ti*iiit«fii4 c ne© 

[0044] 

[|6?g©jai*] «±«:8iiBbfcJ:^«:. *i69|{cj:»)*f 
40 (Sir m ifr 2 «Si«{ci|ji£«s8fc b < 

4«^©iiiiiifes*iieiittttJ!i)uc J: oabti 
fcB^aiai*j»6ti4©-c. '^^^,>■!;•-^x©SDll» 
ssai?c4. »i«ffi. »2«ffi{ij*isi-ri<> 
©4 3tirt,>s©-c. ESiiia«a©iRoai»ttfcfS)i: 

KS«att/^3^,»■9•-fx©^>©^■c*s©■c. cn** 

/l:*»t?">'-7'3{?-©J:^{Cja^C<!:*JDllJti;rd:0. ffiH 
so [l9S©ffi«rjr*fti;§] 
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m 1 1 ^mommmmko-mtmA^jjit'^ 
4. 

[05] 
4. 

[061 
S. 

[07] 
«. 

[08) *l6W«Cffl(,>iM©3R^<!>(Se*W©«jS*5% 
[09] *«W©ffi|^SSIfe3lcSSK*fflt L E D 7 

ffi0r*4. 

[0 1 2 1 iie5|E©ai^ML E D^iXmStO-mini 

[0 1 3 1 014 ©ffii^i^L E Domm:mimr* 
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*SiW0r*s. 
[0 1 4 1 se3i»D8ii©g9^L E Dimtmmm 

m0-C*5. 
[tf^SiW] 
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